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PAS 2070 system
boundaries:

Scope 1 - All direct GHG emissions sources from

activities takmg place Wlthm the Clty boundary‘ Figure 1 - GHG emissions sources in cities in relation to Scope 1, 2 and 3
. . .. GHG EMISSIONS SOURCES IN CITIES SCOFE 1 SCOPE 2 SCOPE 3
Scope 2 - Energy-related indirect GHG emissions
that result as a consequence of use of grid-supplied T
electricity, heating and/or cooling, within the city s ﬁ *‘i}(
boundary L NDUSTRY 4 ogomes secos
) FAW MATERIALS COMMERCE ‘
Scope 3 - All other [i.e. other than Scopes 1 and 2] et afhs p
indirect GHG emissions that occur as a result of TS RESIDENTIAL i
activities within the city boundary. s‘gg ke
AGFII(:UILTUFIEAND
LAND USE CHANGE
S
UPSTREAM CITY DOWNSTREAM
EMISSIONS EMISSIONS EMISSIONS

SOURCE Adapted from Figure T of Carbon footprinting for cdimate change management In cltles [&].
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Table 1 - PAS 2070 GHG emission sources categories

PAS 2070 category |

construction materlals

Statlonary — fuel combustion In bulldings and facllitles and for {see 7.2)
energy generation

Mabile - fuel combustion for transport (see 7.3)
Industrial processes and product use (IPPU) (see 7.4)
Agriculture, forestry and other land use (AFOLU) (see 7.5)
Waste and wastewater treatment (see 7.6)
Goods and services —water provision, food and drink and (see 7.7)
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7.7 Goods and services

7.7.3 Construction materials

7.7.3.1 Assessment boundary

Cradle to gate GHG emissions from uge of cement
and steel materials within the city boundaryshaii be
included-irrthe assessment.

NOTE Other construction materials are covered by the
material contribution threshold in 7.7.4.

1.7.3.2 Data
7.7.3.2.1 Activity data shall be collected for either:

a) the quantity (mass or volume) of cement and steel
materials consumed within the city boundary
during the assessment year; or

b) the expenditure on cement and steel materials
within the city boundary during the assessment year.



Table 2 - List of data to be collected and recorded in the PAS 2070 assessment re

Ganeral O | Agriculture, forestry and other land wuse (AFOLU)
1 | Definition of the city boundary 1 | GHG emissions where there is no land-use change (LUC)
2 | Time pericd of assessment 2 | GHG emissions from land-use change [LUC)
3 | Data completeneass, consistency, reproducibility, data sources 3 | GHG emissions from food production
4 | Emission factors: E | FirWaste and &l wastewater treatment

Time relavance 1 | GHG emissions from waste

Geographic relevance 2 | GHG emissions from wastewater treatment

Sources F | Goods and services
E | Activity data 1 | GHG emissions from water provision
6 | Any assumpticns made 2 | GHG emissions from food and drink
7 | Supplementary data to provide context 3 | GHG emissions from construction materials
DPSC methodology 4 | Goods and services that make a material contribution to city GHG emissions
A | Stationary sources of GHG emissions Total GHG emissions for the city calculated in accordance with DPSC methodology

1 | Direct GHG emissions from fuel combustion

2 | Indirect GHG emissions from generation of grid-supplied electricity, district heating

or cooling (B methodology
3 | Direct GHG emissions from generation of grid-supplied electricity, district heating or A | EEWD model used
cooling B | Economic final consumption by houssholds:

4 | Indirect GHG emissions from wupstream activities 1 | Food and drink
B | Maobile sources of GHG emissions 2 | Utility servicas

1 | Direct GHG emissions from inboundary transport of goods and people 3 | Househald

2 | Indirect GHG emissions from inboundary transport of goods and people 4 | Transport services

3 | Indirect GHG emissions from transboundary transport of goods and people t | Private services

4 | Indirect GHG emissions from upstream activities 6 | Other goods and services
€ | Industrial processing and product use {IFPU) C | Economic final consumption by municipal and national government

1 | GHG emissions from industrial processes D | Economic final consumption by business capital expenditure

2 | GHG emissians from product use Total GHG emissions for the city caloulated in accordance with the CB methodalogy

*DPSC — direct plus supply chain, allocate GHGs to producing activities.
* /élizglé‘nsumption based, allocate GHGs produced to consumers (exports are excluded).
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Tools

* LCA practitioner tools
— Open LCA - http://www.openlca.org/

— SimaPro - http://www.pre-sustainability.com/simapro

— GaBi - http://www.gabi-software.com/canada/index/

* Building design LCA tools
— Impact Estimator - http://calculatelca.com/
— BIRDS - http://www.nist.gov/el/economics/20141007 birds.cfm

— BEES - http://www.nist.gov/el/economics/BEESSoftware.cfm

— TaIIy - http://www.choosetally.com/
* Excel...
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LCI Databases

 LCl Databases

— Athena LCI Database - http://www.athenasmi.org/our-software-
data/lca-databases/

— US LCI - https://www.lcacommons.gov/nrel/search

— ELCD - http://lca.jrc.ec.europa.eu/lcainfohub/datasetArea.vm

— Ecolnvent - http://www.ecoinvent.org/database

— GaBi - http://www.gabi-software.com/databases
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Resources

e Other LCA Databases
— |ICE Database (focused on building material and energy/GHGs) -

http://www.circularecology.com/embodied-energy-and-carbon-footprint-database.html#.VFgNivnF8rU

— EPD Program Operators
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CSA - http://www.csaregistries.ca/epd/about epd pcrs e.cfm
NRMCA - http://www.nrmca.org/sustainability/EPDProgram/Index.asp

UL Environment -
http://productguide.ulenvironment.com/SearchResults.aspx?Certificationl|

D=15&pageNumber=1

FP Innovations - https://fpinnovations.ca/ResearchProgram/environment-
sustainability/epd-program/Pages/default.aspx#.VCMcK IdUrU

CalStar - http://calstarproducts.com/epd/

ASTM - http://www.astm.org/CERTIFICATION /filtrexx40.cgi?-
P+PROG+7+cert detail.frm

SCS Global - http://www.scsglobalservices.com/environmental-product-
declaration

Environdec - http://www.environdec.com/
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Resources

* Resources

— LCA Alliance - http://lcaalliance.com/Ica-links/

— PRe Discussion list - http://www.pre-sustainability.com/Ica-

discussion-list

— Social media..
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'@ @ Life Cycle Assessment g Like
2= community - 250 likes
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Life cycle assessment £ Like
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LCA - Life Cycle Assessment =l Like
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Life Cycle Assessment Handbook by M. Curran g Like
Book - 1like
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Triangle Life Cycle Assessment £ Like
Raleigh, Morth Carolina * Consulting/Business Services = 4 likes
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International Life Cycle Academy £ Like
Passeig Pujades, 1 - Barcelona, Spain - 08003
Education

0 were here * 21 likes

Aclca - American Center for Life Cycle Assessment o Like
Mon-Profit Organization - 17 likes
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Economic input-output life cycle assessment £ Like
Interest = Community Page - 2 likes

Like

ILCA - Indonesian Institute of Life Cycle Assessment on £ Like
Food Business
Community - & likes
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L .
Life Cycle Assessment vember
In e (T @ A Group to hold discussions about all things linked with LCA

Active: 34 discussions this month - 2,715 members

Life Cycle Assessment - Sustainable Supply Chain, Euro...

@*‘Eﬂ‘:“.‘t‘.“._ @ The LCA Sustainable Supply Chain Europe Summit will provide a truly unique guide to
LCA and the opportunity to learn how this tool can work as..
4 discussions this month - 388 members

| PR - I T T S TR

British Association of Life Cycle Assessment

The British Association of Life Cycle Assessment (BALCA) is the LUK's professianal
arganisation for people involved in the use, development and...

2 discussions - 13 members

Life Cycle Assessment of Bioenergy Systems

@ As bicenergy continues to become a big topic ofinterest amaong policy makers,
researchers and investors, itis imperative that the knowledge be..

2 discussions + 13 members

L T S

Sustainability Life Cycle Assessment - Development Com...
- §L_‘«I-'* @ This is a closed Development Community for Sustainable Life Cycle Assement
g methods and tools, convened by The Matural Step and open to users of...
1 discussion + & members

k¥ 1 in wvnnr nohsnrk

Life Cycle Association of New Zealand (LCANZ)

@ The Life Cycle Association of Mew Zealand (LCAMNZ) provides a focal point for Life
LGANZ Cycle Assessment and Management work conducted in Mew Zealand.
14 discussions - 42 members

LCA and Environmental Assessment [iember)

The purpose of this group is creating a network of professionals... of Life Cycle
Assessment principles and share knowledge and experience...

Active: 26 discussions this month - 1,044 members

b Cakhantinm Humasbhard ~ed AL e somaare mondbasmels
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PCR Alignment

Functional Unit:

performance related reference to which
input and output data are normalized

Reference Flow:
outputs from system required to fulfill the
function expressed by the functional unit.

Intermediate Flow:

output from a process that is input to other
process that requires further transformation
within system.

— per whole building
— per m2floor area

Building

Construction
Products




PCR Alignment

Concrete EPDs

AMERICAN WOOD COUNCIL Environmental impacts

CANADIAN WOOD COUNCIL

Table 3: Cradle-to-Gate Impact Assessment Results - 1 \mpact name St

Iwm ﬂmﬂﬂﬂ' indicator Unit Global warming potential kg CO,-eq
QOzone depletion kg CFC-11-8q
Global W-Em'liﬂg pﬂlﬂﬂtial k.g 'I:Gz 20. Acidification kg SO,-eq
Acidification potential H+ moles eq. Eutrophication kg N-eq
Eutrophication potential kg N eq. oot el oiation S
Ozone depletion potential kg CFC-11 eq. _ _
Primary energy consumption M
Smog potential kg O, eq.
Batch freshw ti !
Tnul m -“-m u.it el I eshwater COMsUMmpion gal
l:nn:umplinn Process freshwater consumption gal
Maon-renewable fossil fl.d .
Non-renewable nuclear My www.carbonleadershipforum.org
Renewable, biomass M.J Life Cyele Inventory Data
Total primary energy consumption BT [M]]
Rengwabls, other W) Bio-mass/hio-fuel consumption (if any) BTU (M])
Material resources Unit Water Usp U}.'ETE]]]- Ih [I"'-E]
consumption Water Use (wash) Ib (kg)
Non-renewable materials kg Total waste disposed b (kg)
Renewable materials kg Impact Category Indicators
Fresh water L Climate Change/"Carbon Footprint’ kg CO:zeq
Non-hazardous waste generated | Unit Ozone Depletion kg CFC 11 eq
Acidification Air kg 507 eq
- Eutrophication Air kg N eq (kgP04)
Solid waste kg Eutrophication Water Kg N eq
Photochemical ozone creation fsmog Kg Oz eq
05/11/2014 See http://www.pcrguidance.org/ 15
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Data Structure Improvements

Modular information structure
EN 15978 and 15804

[
:
|
:
:
:
|
|
|
|
|
|
|
|
|

\
PRODUCT stage —— CONSTRUCTION —> USE stage END OF LIFE I SUPPLEMENTARY
PROCESS stage stage I INFORMATION
C1 | BEYOND THE
Al A4 Bl De-construction | I BUILDING LIFE
Raw Material Supply Transport Use .\
Demolition | CYCLE
|
A2 A5 Construction- B2 C2 |
Transport installation process Maintenance Transport | D
| Benefits and loads
| beyond system
A3 B3 c3 I boundary
Manufacturing Repair Waste Processing |
|
B4 c4 I
Replacement Disposal I
|
|
B5 |
Refurbishment I
|
B6 |
Operational Energy |
Use |
|
B7 I
I Operational Water I
\ Bwldmg System Boundary Use J
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Emerging Social LCA Practice

Social
< .
Categories
Child Labor Injuries and Indigenous Rights Legal Systems q Hospital Beds |

Fatalities
Forced Labor High Conflicts ' Corruption | q Drinking Water |
Toxics and Hazards |
Sanitation

Gender Equity
Children Out of
Human Health School
Issues
Smallholder vs.
Commercial Farms i
—— Social
Migrant Labor ‘
Freedom of Ab -

Themes
-
Association etc

r—— social hotspots database

Excessive Working
Time

e

Wage Assessment

JUHERRY

Labor Lows http://socialhotspot.org/ —
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Broadening Adoption/Institution

A 7 TSC informs decision makers

on product sustainability
SUSTAINABILITY throughout the entire product
CONSORTIUM

life cycle across all sectors.
www.sustainabilityconsortium.org

ALMA B app @ WCcoP  3M wamon () A cagwr

ea revvers @) rowon

COLGATE-PALMOLIVE
Natural tas T DANONE The power to do more

poret o —

AR
fohmonfohmen ol B K ummonsers @ EELLTONG

@ illerGoors:
MARKS T
SPENCER ‘@ Mem e
MONSANTO . novozymes . @ UCFAL % oo « 2 6 f“""‘u
A b uj desom  ~Quontis P Reckitt €y EDF&s 9
OLIVET @iz 7 Quontis Benckiser W s care’ defra e KS?"

¥ pepsico MG & w P csmond — smucxsks @ @ig;ﬁg — W i m

T USA Wovenst la fevaborn ds b pusbly ru'%
envronmental USA A=’ LINE NRDC 2t

Sel lant m 5\onyf1e/d SUSTAINABLE neNature @ @
INTATIVE T ¥

SUSTAINABLE 3

FORESTRY The

INITIATIVE Freshwater
Trust"

05/11/2014 .
Walmart >/< WA

WASTE MANAGEMENT



Professional Development

P Professional Engineers o
and Geoscientists of BC - Training for LEED?

www ., apeg.bc.ca

date: Tue, Jan 22, 2013 at 4:29 PM

subject: APEGBC - Life-cycle assessment course
Hi Rob,

We met awhile back (I think last year] at a GreenTech Exchange event at SFU Harbour Centre.
Hope you are doing well.

| serve on APEGBC's Sustainability Committee; we are in the process of roling out a new set of
Sustainability Guidelines for professional engineers and geoscientists. As part of the rollout, this past
summer we did a survey of our membership to establish what they perceived as gaps in their
sustainability knowledge and ability to fully apply the guidelines at work.

The top response for fools/resources that members would like to see was: “How to prepare a
lifecycle assessment that incorporates sustainability ™.

Cur Education Subcommittee is starting to look for continuing professional development (CPD)
courses to reinforce the guidelines, and respond to what members told us in the survey.
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Integrated Analysis

Confusion using terms LCA-LCC

together..
Inventory Analysis Impact Assessment
Global Warming
Acidification
| Eutrophication

| Fossil Fuel Depletion

; Indoor Air Quality -
ﬁ Lo b, \ . Environmental
fabitat Altcration Performance
Y | Water Intake Score

Criteria Air Pollutants

| Human Health |
Ozone Depletion Score

Ecological Toxicity

Economic
First Cost I Performance
Future Costs | Score
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Language

Concepts
- Sustainable development - Lifiz cycle thinking
- Industrial ecology - Dematerialization
.. use of term e
- Risk principle - Pollutionary principle

life cycle

AnalysN Practice

approach to e N

encompass
LCA-LCC
analyses.

Policy programmes

Corporate programimes

- Lifie Cycle Assessment - Material Flow Accounting - Sust Consumption & Production - Life Cycle Management

- Substance Flow Analysis - Env. Inputf Output Analysis - Sustainable Procurement - Supply Chain Management

- Envi I Risk A - Lifie Cycle Costing - Integrated Product Policy - End of Life Management

- Cost Benefit Analysis - Total Cost Accounting - Chemical Product Policy - Product stewardship

- Env. Management Accounting - Cost Effectiveness - Ext. Producer Responsibility - Social Corporate Responsibility

- Ecological footprint Cleaner Production Assessment - I d Waste M - I d Material M
Checklists Policy Instruments

Checklists have been made for eco-design, waste management, cco-labels, and
environmental management in companies

- Legal instruments, e.g. licences and regulations
- Financial instruments, e.g. taxes and subsidies
- Communication instnuments, e.g. awareness-raising campaigns

- Structural instruments, e.g. liabilitics

- Woluntary agreements, i.e. agreements between industry and government

Models & techniques

Among the frequently vsed models are: fate models, dose-response models,
ecological models, and allocation models. Examples of techniques are:
weighting, uncertainty analysis, sensitivity analysis, and normal sation

Procedural tools

- Environmental Management System
- Environmental Certification System

- Diesign for Sustainability
- Environmental labelling

- Envir 1 Impact A

- Sustainability R. ing

- Environmental Performance Evaluation

- Etc.

Data & information

- Quantitative data - Qualitative data

- Environmental process data - Technical process data
- Generic data - Specific data

- References. - Benchmarking

Figure 2: life cycle approaches, consisting of analysis and practice, are directed by concepts ad supported by
data and information (modified from Wrisberg et al., 2002).
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Information and Communication Technology

e Use of state-of-the-art information and
communication technology (ICT) to prevent
researchers from having to rediscover
information already known by;

— fostering collaboration

— enabling reuse, curation and expansion of
datasets and knowledge.

Industrial Ecology 2.0

Chris Dawis, Igor Nikolic, and Gerard P.J. Dijkema



Information and Communication Technology

* Wikis linked as
open data
cloud that can
be queried

Figure 2 The Linked Open Data Cloud. Circles represent sources that publish information using Semantic
Web standards. Edges indicate that two sources contain information about the same concept, and that an
explicit link has been made, similar to how one would include a link from their own Web page to another
Web page (Cyganiak 2009). Used with permission granted by the Creative Commons License

(http://creativecommons.orgflicenses/by-sa/3.0/). 23
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Information and Communication Technology

* Wikis linked as
open data
cloud that can
be queried

e Sourcing of
published data
enabled by
using semantic
web standards
and resource
description
framework
(RDF)
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“Information technology has empowered civil
society to be the true guardians of democracy and
good governance everywhere. In a sense, [civil
society] has been the new superpower — the people

determined to promote better standards of life in
larger freedom.”

Kofi Annan
Former UN Secretary-General




Public Community Methodology Data Tools Education

Strategy 1:  Strategy 2: Strategy 3: Strategy 4: Strategy 5:
Dilution End-of-pipe Recycling and Cleaner Life Cycle
treatment recovery production Management U g

LRI
LI g

] 1960
Evolution of
Environmental
Management
1950 1960 1970 1980 1990 2000 2010
Credit ; Anders;Hammer Stomman 26
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